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ABSTRACT
The paper deals with diploid chromosomes count and chromosome morphology including fundamental arm number
and total complement length of a Stream fish Barilius vagra. Fishes collected from Kota, Stream of Jammu. The present
observation have been employed to discuss the Phylogenetic Kinship and karyotype evolution in fishes.
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The study of chromosomes have been the subject
of interest not only the Ichthyologists but also the
geneticists for several reasons. In fishes, the use of
chromosomal information as tool in taxonomy has even an
added importance. The Karyotopic data in them can help in
the understanding of vertebrate evolutionary pathway.
Their chromosomal analysis can,therefore,be useful in
understanding the process of speciatrion. The use
cytogenetics in fish breeding and fish culture can be of
immense help. A chromosomes study of suspected
polyploidy fishes would be significant in understanding the
role of polyploidy in a speciation in fishes.

First report on fish chromosomes were published
by Retziat (1890) on the agnathan , Myxine glutinosa and ,
Pristiurs melanostomus. In India, Sharma and Tripathi
(1981) work on fish cytology and reported chromosomes
number in case of three Indian teleosts. Thereafter , Verma
(1960) , Srivastava and Kour (1964) and Subrahmanyam (
1969 ) published data on the fish chromosomes. On Indian
sense most of the work has also been by Prasad and Manna
(1971); Khuda-Buksh, (1975,1979); Khuda-Buksh and
Nayak(1982); Sharma and Agarwal, (1978, 1980);
Sharmaand Tripathi (1981,1982); Choudhrari etal.,(1982).

The present investigation would be significant in
identifying the fish species for hybridize ation experiments
and also elucidating the phylogenetic relationships in
fishes.

MATERIALSAND METHODS
The specimens were collected from Kota, Stream
of Jammu with the help of Hand net collecting method were
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examined. Before the dissection The fishes were pretreated
with colchicine solution to produce metaphase stages.
After pretreatment the fishes were dissected and tissue like
kidney, Gill arches, Liver taken out and wash with distilled
water. For determination of cytological preparation the
slide were prepared by dropping 2-3 drop of cell suspension
on a clean slide. The slide were air dried and then slide were
stained with 4%

chromosomal length was measured using camera lucida

Giemsa buffer solution. The

sketches , photograph and stage micrometer. the various
parameter such as the length of short arm(s) , length of long
arm(L), arm ratio (L/S) were used to established karytype
of species.

The TCL(Total Complement Length) was
calculated adding of absolute length of each chromosomes
of the diploid set. TCL% and relative length of each pair
chromosomes were work out from total complement length
of diploid set by the formula given below:

TCLo. Absolute length of Chromosomes
b=

Toal complement length(TCL)

Absolute length of Chromosomes

Relative length = Absolute length of the largest x 100

Chromosome of the complement

The standard deviation nad standard error for
length of each chromosome pair and total complement
length (TCI) were calculated in the following way:

Standard deviation = Z(X;:Z)

Where 'X' is the value for chromosomal length and is
different for different complements and 'n' is the number of

observations made.
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Table 1: Karyomorphometric Analysis Of Somatic Metaphase Chromosomes Of Complement

of Barilius vagra (Undifferentiated Sex)

Chromo- Length of Length of Absolute Arm Chromo-
Somes short arm long arm length ratio somes
Pair no. Syw @L)'w (L+S)‘w’ (L/S) morphology
1. 0.9 1.0 1.9 1.11 m
2. 0.8 0.9 1.7 1.125 m
3. 0.8 0.8 1.6 1.0 m
4. 0.7 0.8 1.5 1.14 m
5 0.7 0.8 1.5 1.14 m
6 0.8 1.6 2.5 2.0 sm
7 0.8 1.5 2.3 1.87 sm
8 0.7 1.5 2.2 2.14 sm
9 0.7 1.4 2.1 2.0 sm
10 0.6 1.3 1.9 2.16 sm
11 0.6 2.0 2.6 3.33 st
12 0.5 1.8 2.3 3.6 st
13 04 1.4 1.8 3.5 st
14 0.4 1.5 1.8 3.5 st
15 04 1.3 1.7 3.25 st
16 04 1.3 1.7 3.25 st
17 0.3 1.1 1.4 3.66 st
18 - 2.4 2.4 - t
19 - 2.1 2.1 - t
20 - 1.9 1.9 - t
21 - 1.8 1.8 - t
22 - 1.6 1.6 - t
23 - 1.5 1.5 - t
24 - 1.4 1.4 - t
25 - 1.1 1.1 - t

Diploid chromosomes number = 50
Diploid chromosomes formula = 10m+10sm+14st+16t

Standard deviation

yn
RESULTSAND DISCUSSION

Seven individuals of undifferentiated sex were

Standard error =

utilized for chromosome study. Thirty well-spread
metaphase plates were selected for the determination of
diploid chromosome number and morphology of the
chromosomes 26 cells (86.66%) showed the presence of
50 chromosomes in the diploid complement.A study
of karyotype showed 50 chromosomes to comprise 5 pairs
of meta-, 5 pairs of submeta-, 7 pairs of subtelo- and 8
pairs of telocentric chromosomes. No hetromor - phic
chromosome pair could be distinguished . The
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Diploid chromosomes number = 50
Diploid chromosomes formula = 10m+10sm+14st+16t

fundamental arm number (NF) was calculated to be 84
, Whereas the haploid chromosome formula was found to be
Sm+5sm+7st+8t.

Morphometric Analysis

The absolute size of the chromosomes (Table, 1)
ranged from2.38 to 1.84
2.26 In submetacentrics, 2.95 to 1.73 in subtelocentrics

in metacentrics,2.82 to

and2.81 to 1.46 in telocentrics . The total complement
length (TCL) was calculated to be 112.08 with standard
deviation of 7.7279 and standard error of 2.4437 (Table
2).
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The 11th pair (1st subtelocentri pair) is largest in
the complement having absolute length 0f2.95 with TCL
% of 2.632 and relative length of 100% (Table, 2). The
25th pair (last telocentric pair) is smallest in the
complement having absolute length of 1.46 with TCL % of
1.302 and relative length 0£49.49 %.

The standard deviation and standard error analysis
(Table, 2) for the length of each chromosome pair revealed
the maximum standard deviation (0.2497) and standard
error (0.0789) for 2nd pair. the minimum standard deviation
(0.0921)and standard error (0.0291) was found for 24th
pair.

Cyprinidae is the largest family of order
Cypriniformes and includes about 175 genera 1600 species
.of these only about 317 species including present work
have so far been cytologically studied. During the course
of present study seven species belonging to 6 genera have
been karyologically worked , of which 3 have been studied
for the first time viz., Schizothoraichthys labiatus,

Ptychobarbus conirostris and Barilius vagra.

ACKNOWLEDGEMENTS
The authors are grateful to the Principal, Head
Department of Zoology for encouragement and facilities

during the study.

REFERENCES

Choudhury R.C., Prasad R. and Das C.C.,1982.
Karyological studies in five Tetraondontiform
fishes from Indian ocean. Copeia,3:728.

Khuda-Bukhsh A.R.,1975. Somatic chromosomes of an
exotic fish Puntiusjaponicus. J. Cytol. Genet.
Cong. Suppl.,:118-120.

Khuda-Bukhsh A.R. ,1979. Karyology of two species
of hill stream fishes, Barilius bendelisis and
Rasbora  daniconius ( Family : Cyprinidae).
Current Science, 48 :793-794.

Khuda-Bukhsh A.R. and Nayak K., 1982.
Karyomorphological studies in two species of hill

fishes India.

stream from  Kashmir ,

94

Occurrence of a high number  of
chromosomes. CIS.,33:12-14.
Prasad R. and Manna G.K.,1971. A Study of somatic
and Germinal chromosomes of some fifteen
species of fresh Water fishes. Proc. 58th Ind.
Sci. Congr. Part III.:633.
G., 1890. Uber
glutinosa Biologiska Foreningens Forhandlinger
(Stockholm), 2:80-91.
Sharma O.P. and Agarwal A.,1978. Karyotypic study

Retziat zellentheilungbei  Myxine

of hill stream Fish Lepidocephalichthys guntea
(Cobtidae) from Jammu and Kashmir State.
Cell and Chromo. Newslett.,1(2):29.

Sharma O.P.and Agarwal A.,1980. Chromosome study
of Garra Gotyla gotyla (Cyprinidae). Proc. 6th
Ind. Sci. Cong. PartIII:100.

Sharma, O.P. and Tripathi, N.K.,1981. Somatic and
meiotic Chromosomes of a fresh water teleost,
Barilius bendelisis ( Pisces : Cyprinidae ). CIS,
31:20-22.

Sharma O.P. N.K. ,1982. On the
chromosomes of two Freah water bodies
(Cobitidae : Pisces). 69th all Ind. Sc. Cong. ,
Mysore, PartIIl, 30: 14 (Abst.).

Srivastava M.D.L. and Kaur D. ,1964. The structure and
behaviour of chromosomes in six freshwater
teleosts. La Cellule. LXV (1):95-107.

Subrahmanyam K.,1969. A karyotypic study of the

and Tripathi

estuarine fish Boleophthalmus hoddaeri (Pallas)
with calcium treatment. Curr. Sci., 38 (8):
437-439.

G.K. ,1960. Studies

behaviour of Chromosomes of Heteropneustes

Verma on the structure and

fossilis and Clarias magur. Nat. Acad. Sci.
India, 2:88.

Indian J.L.Sci.2(2) : 91-94, 2013



